The Helicobacter pylori CagF protein is a type IV secretion chaperone-like molecule that binds close to the C-terminal secretion signal of the CagA effector protein.
Type IV secretion systems are common bacterial macromolecule transporters that have been adapted to various functions, such as effector protein translocation to eukaryotic cells, nucleoprotein transfer to bacterial or eukaryotic cells, and DNA transport into and out of bacterial cells. Helicobacter pylori, the causative agent of bacterial gastritis, peptic ulcers, gastric adenocarcinoma and mucosa-associated lymphoid tissue (MALT) lymphoma, uses the Cag type IV secretion system to inject the CagA protein into host cells, thereby altering gene expression profiles and the host cell cytoskeleton. The molecular mechanism of CagA recognition as a type IV substrate is only poorly understood, but seems to be more complex than that of other type IV secretion systems. Apart from 14 essential components of the secretion apparatus, CagA translocation specifically requires the presence of four additional Cag proteins. Here we show that the CagA-binding protein CagF is a secretion chaperone-like protein that interacts with a 100 aa region that is adjacent to the C-terminal secretion signal of CagA. The interaction between CagA and CagF takes place at the bacterial cytoplasmic membrane, and is independent of a functional type IV secretion apparatus and other cag-encoded factors. Our data indicate that CagF binding precedes recognition of the C-terminal CagA translocation signal, and that both steps are required to recruit CagA to the type IV translocation channel.